All five forms of expectation can be explicitly represented in analytical forms. The basic idea is that the multiplication of matrices can be explicitly written in a summation of individual terms, e.g. (AXX T ) ij = kl A ik X kl X jl . When X ij is blank-out with probability p and we let q = 1 − p as the survival probability, the expectation of a single term A ik X kl X jl would be q 2 A ik X kl X jl if k = j, otherwise it will be qA ij X jl X jl when k = j. In other words, when two or more random variables X (t) ij share the same subscripts, they are no longer uncorrelated, and thus we need to account for these cases in the summation terms by adjusting the difference between the normal cases and the special cases. In the case of quadratic terms of X , we only have one special case to consider. In cubic terms we have 4 cases, where three of them result in two uncorrelated variables and one results in only one uncorrelated variables in each term. In quartic terms, we have 14 cases. In the following, we derive all analytical forms of the expectation terms as in Table 1 .
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We denote the normal case as D 0 , where the subscripts of every X are not the same. And we use D 12 to indicate the special case that the subscripts of the first and the second X are equal, where there is only one uncorrelated random variable. For quadratic terms, we have the following,
where f (X 2 ) indicates that the expectation term is in a quadratic form. We have two expectation forms for the quadraticX terms. Then we calculate the D 0 and D 12 for each form as follows, 
where diag(A) is the function that outputs a matrix with only the diagonal elements of A.
Consider the cubic terms, the special cases of D 12 , D 23 , and D 13 contain two uncorrelated random variables. Similarly we denote D 123 as the special case that the subscripts of the first, second, and the third X are the same, where only one uncorrelated variable is present. Then we have the following,
There are two forms of cubic expectation terms, the normal case and special case matrices are calculated as follows
(
The most complicated form of the expectation terms is the quartic form, where fourX are involved. Now we have additional cases such as D 12 34 which indicates that the first two occurrence of X have the same subscripts and the last two occurrence of X also have the same subscripts. In this case, we actually only have two uncorrelated variables, which is the same as the case in D 123 . Consider all possible combinations, we have the following,
The quartic term has only one type of forms,
We have the following matrices for each special case: D 134 , and D 234 , they have two uncorrelated variables.
In D 12 34 , D 13 24 , and D 14 23 , they also have only two uncorrelated variables.
Finally we denote the D 1234 as a special case where all occurrence of X have the same subscripts.
Note that throughout the calculation of these special case matrices, we encounter many element-wise products of X. If the observed matrix X is binary, we can simplify our model by replacing all the element-wise products of X by itself, e.g. X • X • X • X = X. Finally, we have enumerated all the special cases and thus we can express all expectation terms in analytical forms.
